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TITLE OF THE INVENTION: 

MEASURING DEVICE AND METHOD FOR DETERMINING A 
CHARACTERISTIC CURVE OF A HIGH FREQUENCY UNIT 

5 BACKGROUND OF THE INVENTION 

The invention relates to a method and a measuring device for determining 
a characteristic curve of a high frequency unit which outputs a high 
frequency signal modulated with a modulation signal. 

10 A method for determining parameters of an n gate, in particular 
characteristic curves of an amplifier, is known for example from DE 100 
22 853A1. In order to determine the characteristic curve of the amplifier, 
the input signal and the output signal of the amplifier is supplied to the 
measuring device. In order to be able to dispense with a phase-coherent 

15 demodulation and the synchronization demodulator, which is necessary 
therefor, the supply of the input and of the output signal to the measuring 
device is effected with an unknown time delay, the missing time 
information being determined by a cross-correlation. In order to 
implement such a cross-correlation, advance knowledge of the input 

20 signal is however necessary. 

The requirement for the known input signal has the disadvantage in 
practice that the signal supplied to the amplifier must be measured and 
supplied to the measuring device. This means that a connection between 
25 the measuring device and the input side of the amplifier must be 
generated in order to implement the measurement. 

The object underlying the invention is to produce a method and a 
measuring device for determining a characteristic curve of a high 
30 frequency unit which outputs a high frequency signal modulated with a 
modulation signal, in which the determination of the characteristic curve 
is possible during operation without producing an additional connection 
between the input of the high frequency unit and the measuring device for 
transmitting the information content of the high frequency signal. 
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SUMMARY OF THE INVENTION 
According to the invention, in order to determine a characteristic curve of 
a high frequency unit, in particular of an amplifier, only the high 
5 frequency signal transmitted by the high frequency unit is required. The 
high frequency signal transmitted by the high frequency unit is received 
by a receiving unit and a complex value, real baseband signal is generated 
therefrom, for example by sampling the intermediate frequency and 
subsequently by digital mixing and filtering or by analogue mixing and 

10 subsequent sampling. By demodulation of the samples, a modulation 
symbol sequence corresponding to the real baseband signal is determined, 
from which an ideal baseband signal is simulated in turn as reference 
signal. With the knowledge of this simulated ideal baseband signal, a 
corrected, real baseband signal is generated from the real baseband 

15 signal, in that the samples of the real baseband signal are corrected 
taking into account their deviations from the ideal baseband signal. By 
correcting the samples of the real baseband signal, linear errors are 
eliminated from the real baseband signal. In contrast, the non-linear 
distortions, which are relevant for the course of the characteristic curve of 

20 the amplifier, are maintained. From the samples of the corrected, real 
baseband signal and from the samples of the ideal baseband signal, the 
characteristic curve of the high frequency unit to be measured can then 
be determined. 

25 Determination of the characteristic curve of the high frequency unit is 
effected in the method according to the invention or in the measuring 
device according to the invention and with the knowledge of the 
modulation method (PSK, QAM, symbol rate, modulation parameters...) 
from the information, which can be deduced from the signal transmitted 

30 by the high frequency unit. Measurement of a signal sequence at the 
input or knowledge of a specific signal sequence, which is used, is hence 
superfluous. The knowledge of a sequence of samples of the ideal 
baseband signal as reference signal, which is necessary for determining a 



2 



Attorney Docket No. M121 1/20017 

characteristic curve, is achieved according to the invention in that the 
ideal baseband signal is simulated from the received high frequency 
signal, which baseband signal underlies the signal transmitted by the 
high frequency unit. This determination of the ideal baseband signal as 
5 reference signal for the further evaluation is not subject to any restriction 
so that measurement, e.g. of an amplifier, is possible with the method 
according to the invention even during regular operation of the amplifier. 

It is advantageous in particular that the samples are combined in a 
10 plurality of groups. For each of these groups, a representation value pair 
is determined which is used as representative of the number of samples 
contained in the group in order to approximate the course of a 
characteristic curve of the amplifier to the representation value pairs as 
support points of the characteristic curve. 

15 

It is thereby particularly advantageous to combine the samples in a 
plurality of groups such that approximately the same number of samples 
is contained in each of the formed groups and that the formed 
representation value pair is hence formed on the basis of approximately 
20 the same number of samples. The quality of the individual representation 
values barely varies therefore from one to the other, as a result of which 
confidence in the determined characteristic curve increases. 

In addition, it is particularly advantageous that, in order to determine the 
25 representation value pair of the respective group, only interval sums are 
calculated. Involved sorting, in which the computing complexity for n 
values increases by n*log(n), can hence be dispensed with. In order to 
form the interval sums, firstly intervals are formed which divide the 
observed amplitude or level range in portions of the same width. In order 
30 to form the interval sums, the respective values of the samples falling 
within a corresponding interval are added up. When forming groups, the 
thus generated interval sums respectively can then be used for further 
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calculation, as a result of which the required computing complexity is 
significantly reduced. 

In order to increase the precision of the characteristic curve in a wide level 
5 range, it is advantageous in addition to implement a plurality of 
measurements during various swings of the high frequency unit, groups 
being formed for each of the implemented measurements, for which 
groups the associated representation value pairs are determined. In order 
to determine the characteristic curve over the entire level or power range, 
10 the representation value pairs of several are used in the case of various 
swings in order to determine the characteristic curve. The quality can be 
improved not only by increasing the number of values in one 
measurement but also in that the results are collected from a plurality of 
measurements (bursts) (averaging). 

15 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS 
Preferred embodiments of the method according to the invention and of 
the measuring device are explained in more detail in the subsequent 
description with reference to the drawing. There are shown: 

20 

Fig. la, b the exemplary course of an amplitude characteristic curve 
and representation of the distortions in a constellation 
diagram, 



25 Fig. 2a, b the exemplary course of a phase characteristic curve and 
representation of the distortions in a constellation diagram, 

Fig. 3 the representation of the sum of the amplitude and phase 

distortions in a constellation diagram, 

30 

Fig. 4 a block diagram of a first embodiment of the measuring device 

according to the invention, 
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Fig. 5a, b an exemplary representation of samples of a corrected, real 
baseband signal in a constellation diagram for amplitude 
distortions or for phase distortions, 

5 Fig. 6 a representation of the sum of the amplitude and phase 

distortions of a corrected, real baseband signal in a 
constellation diagram, 

Fig. 7 a schematic representation of a plurality of intervals of a level 

10 range to be measured, 

Fig. 8 a schematic representation of intervals of Fig. 7, combined 

into groups, 

15 Fig. 9 a schematic representation of the determination of the 

representation values of the groups, 

Fig. 10 a, b the exemplary course of an amplitude or phase characteristic 
curve determined from representation value pairs, 

20 

Fig. 11 a block diagram of a second embodiment of the measuring 
device according to the invention, 

Fig. 12 a block diagram of a third embodiment of the measuring 
25 device according to the invention, 

Fig. 13a, b a schematic representation for the implementation of a 
plurality of measurements for determining a characteristic 
curve, 



30 



Fig. 14 the implementation of a plurality of measurements for 
determining the power and frequency dependency of non- 
linear distortions, and 
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Fig. 15 an example of an output of an amplitude characteristic curve 
of a measuring device according to the invention. 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In Fig. la, a course of an amplitude characteristic curve 1 of an amplifier 
of a high frequency transmitter for transmitting a high frequency signal, 
which is modulated, with a modulation signal is shown by way of 
example. On the abscissa 2, the input power of the amplifier is thereby 
10 plotted on a logarithmic scale. On the ordinate 3, the deviation from the 
ideal power value is likewise indicated on a logarithmic scale as a ratio of 
the input power to the output power of the amplifier. 

By way of explanation, the altered position of the decision points based on 

15 the amplitude characteristic curve 1 for the first quadrant 4 of a 

constellation diagram in the example of a 64 QAM (Quadrature Amplitude j 
Modulation) is shown in Fig. lb. The possible samples of the ideal ] 
baseband signal at decision points in time in a complex baseband : j 

(constellation diagram) are shown in Fig. lb as crosses. Corresponding to 

20 the course of the amplitude characteristic curve 1, the samples of the real 
baseband signal respectively shift to the decision points in time in the 
direction of the origin 5 of the coordinate axes (real part and imaginary 
part) of the diagram. The dimension of the shift is indicated thereby by 
the length of an error vector 6 for each sample of the constellation 

25 diagram, which connects respectively a sample 7 of the ideal baseband 
signal at decision points in time to a sample 8 of the real baseband signal. 
In Fig. lb, this is shown by way of example with reference numbers only 
for the value furthest away from the origin 5. Corresponding to the 
characteristic curve course of Fig. la, not directly proportional deviations 

30 from the corresponding ideal value are generated with increasing power, 
i.e. increasing distance of the samples from the origin 5. In Fig. lb, this 

i 

can be deduced from the correspondingly greater length of the error I 

6 
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vectors. For a pure amplitude distortion, all the error vectors lie on a 
straight line through the origin 5. 

An analogue representation of a phase characteristic curve 9 of the 
5 transmitter amplifier is shown in Fig. 2a, the abscissa 2 showing in turn 
the input power in a logarithmic representation. However, on a likewise 
illustrated logarithmic ordinate 3', the deviation of the phase from the 
ideal value is now shown. The associated representation in a 
constellation diagram is shown in Fig. 2b. The possible samples of the 

10 ideal baseband signal at the decision points in time are shown in turn as 
crosses and combined with the samples of the real baseband signal via 
respectively one error vector, in turn the length of the error vector 
corresponding to the magnitude of the deviation. This is shown by way of 
example for the ideal value 10 at a decision point in time, for the 

15 corresponding real value 1 1 at the decision point in time and for the error 
vector 12 with reference numbers. A deviation of the phase is shown in 
the constellation diagram as a rotation about the origin 5. As is generated 
from the phase characteristic curve 9, the angle of the respective error 
vector 12 is thereby disproportionately greater, the further the sample in 

20 the constellation diagram is distant from the origin 5. 

A real amplifier in general has both non-linear distortions of the phase 
and also of the power or the amplitude. There is produced hence the 
representation of a constellation diagram shown in Fig. 3. As in the 

25 preceding examples, the representation is restricted to the first quadrant 
for greater clarity. The position of the samples 15 of the real baseband 
signal at the decision points in time is now produced from the position of 
the samples of the ideal baseband signal, which are shown in turn by 
crosses in Fig. 3, and from the added error vectors of Fig. lb and Fig. 2b, 

30 which are added to form a total error vector 14. Fig. 3 shows this by way 
of example again only for one point of the constellation diagram. 
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A first embodiment of a measuring device according to the invention is 
shown in Fig. 4. In the measuring device, a high frequency signal, which 
is transmitted by a high frequency transmitter and modulated with a 
modulation signal, is received by a receiving unit 16. The received high 
5 frequency signal is processed by the receiving unit 16 so that, at an 
output 17 of the receiving unit 16, a complex value, real baseband signal 
MEAS, which is scanned from the received high frequency signal after 
downward mixing, is output. This real baseband signal MEAS is supplied 
to a demodulation device 18. The demodulation device 18 generates 

10 samples by digital sampling of the real baseband signal MEAS and 
demodulates these samples of the real baseband signal MEAS. The 
symbols obtained by the demodulation of the samples of the real 
baseband signal MEAS are output as a modulation symbol sequence SYM 
at an output 19 of the demodulation device 18. For demodulation, 

15 possibly known information of the signal, such as for example midambles 
or pn sequences (Pseudo Noise) can be taken into account. 

The modulation symbol frequency SYM is, apart from slight interferences, 
for example by noise, identical to the modulation symbol sequence, on the 

20 basis of which the signal to be transmitted was generated in the 
transmitting device. Because of generating the modulation symbol 
sequence SYM from the received high frequency signal, the complete 
information of the original, ideal signal is present in the measuring device 
15. The modulation symbol sequence SYM is relayed to a digital filter 20. 

25 In its function, the digital filter 20 corresponds to an ideal modulator, at 
the output 2 1 of which an ideal baseband signal REF is output, which is 
used during further evaluation as reference signal. 

Both the ideal baseband signal REF and the real baseband signal MEAS 
30 are supplied to a correction device 22. The samples of the real baseband 
signal MEAS and the corresponding samples of the ideal baseband signal 
REF, which forms the reference signal, are compared with each other by 
the correction device 22 and, as a result of the comparison, a corrected, 
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real baseband signal MEAS' is output at an output 23 of the correction 
device 22. For comparison of the real baseband signal MEAS with the 
ideal baseband signal REF, the deviations are determined from 
respectively corresponding samples of the real baseband signal MEAS and 
5 of the ideal baseband signal REF. The sum of the squares of these 
deviations is minimized, in that a set of parameters (r, phi, f, t, ...) is 
determined for the real baseband signal MEAS, for which set of 
parameters the sum of the quadratic deviations and hence the magnitude 
of the error vectors (EVM, Error Vector Magnitude) is minimal. 

10 

The first step, in which the set of parameters (r, phi, f, t) is determined, is 
effected in a minimization element 24. The set of parameters (r, phi, f, t) 
contains e.g. correction values for the input power r, the phase phi, the 
frequency f and the time t, so that linear distortions of the real baseband 

15 signal MEAS, as arise for example due to different base frequencies of the 
transmitter and of the receiver or due to a time shift because of the 
processing of the signals, are minimized. Further conceivable parameters 
can likewise be provided in order to take into account a carrier disruption 
(IQ offset), an unequal amplification between the I and Q channel in the 

20 transmitter (IQ imbalance) or a level changing over time, for example due 
to heating of the end stages (amplitude droop). 

If the set of parameters is determined, then this is supplied to a correction 
element 25 which implements a corresponding correction of the real 

25 baseband signal MEAS by means of the set of parameters (r, phi, f, t) and 
outputs a corrected, real baseband signal MEAS' at its output 23. By 
means of the correction in the correction device 22, a minimization of the 
deviations of the samples of the real baseband signal MEAS from the 
samples of the ideal baseband signal REF is implemented, this correction 

30 relating only to linear components of the distortion so that, in the output, 
corrected, real baseband signal MEAS', the non-linear distortions required 
for determining and representing the characteristic curve are still 
contained. 
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In order to determine and output an amplitude or phase characteristic 
curve, the corrected, real baseband signal MEAS' and also the ideal 
baseband signal REF is supplied to an evaluation device 26. The 
5 evaluation device 26 has a display device, not shown in detail, for 
illustrating the determined characteristic curves. The determination of 
the characteristic curve course itself is explained subsequently in detail. 

On the basis of the minimization of the deviations of the samples of the 

10 real baseband signal MEAS from the ideal baseband signal REF in the 
minimization element 24, the result is shifting of the samples of the 
corrected, real baseband signal MEAS at the decision points in time in the 
constellation diagrams, as is shown in Fig. 5a, 5b for the amplitude (Fig. 
5a) or the phase (Fig. 5b). As was already explained in the description of 

15 Figs, lb or 2b, the deviations for samples, which are far removed from the 
origin 5, are disproportionately greater than for those values that are 
situated close to the origin 5. If the deviations, as is accepted initially, are 
taken into account equally by the minimization element 24 during # 
determination of the set of parameters (r, phi, f, t), this leads to a 

20 reduction in error for those points in the constellation diagram which are 
far removed from the origin 5, but in reverse to an increase in error for 
those values which are situated closer to the origin 5 and therefore only 
have a small deviation or no deviation before the correction. In Figs. 5a, 
b, the samples of the ideal baseband signal REF at decision points in time 

25 are again shown as crosses which are connected by error vectors to the 
corresponding samples of the corrected, real baseband signal MEAS. For 
the representation of the amplitude distortions in Fig. 5a, the error vectors 
again lie on straight lines which extend through the origin 5 whereas, in 
the representation of the phase distortion in Fig. 5b, the error vectors 

30 respectively connect two points to each other, which points are disposed 
on a circle around the origin 5. 
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Analogously to the considerations relating to Fig. 3, a constellation 
diagram for the corrected, ideal baseband signal MEAS, as is shown in 
Fig. 6, is generated for the sum of the amplitude and phase distortions. 

5 It is explained subsequently how an approximation of the course of the 
amplitude or phase characteristic curve is effected from the samples of the 
corrected, real baseband signal MEAS' and also of the ideal baseband 
signal REF. In the evaluation device 26, initially the power or level range 
to be observed for determining the characteristic curve is subdivided for 
10 this purpose into a plurality of intervals 27, the intervals 27 dividing the 
observed level range as portions of equal width b. Adjacent intervals 27 
therefore abut directly on each other, as is shown for example for the n 
intervals 27.1 to 27.n in Fig. 7. The intervals 27 divide the level range in 
question uniformly, which range extends from pi to p2. 

15 

The samples of the corrected real baseband signal MEAS' are now 
assigned respectively to an interval 27, the level of the sample of the ideal 
baseband signal REF corresponding to the sample of the corrected, real 
baseband signal MEAS' being used in order to assign the samples to a 

20 specific interval 27.1 to 27. n respectively. For further evaluation, a first 
field (array) is applied to the evaluation device 26, in which field each 
element represents a specific interval 27.1 to 27.n. In this first field 
(array), the number of samples falling within a specific interval 27.1 to 
27. n is determined, in that the relevant value of the field (array) element is 

25 incremented with each sample that falls within the interval. A first field 
(array) formed in such a manner corresponds to a histogram, as is shown 
in Fig. 7, and in the case of which the height of the bar indicates the 
number of samples contained in the respective interval 27.1 to 27. n. 

30 The levels of the samples of the ideal baseband signal REF, which are 
contained in the individual intervals 27.1 to 27. n are added and stored as 
first interval sum respectively in an element of a second field (array). The 
magnitudes of the complex samples of the real baseband signal MEAS, 
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which fall within a specific interval 27.1 to 27. n, are added up and the 
sum for each interval respectively is stored as second interval sum in an 
element of a third field (array). Likewise, the phase errors between the 
samples of the corrected, real baseband signal MEAS' and the samples of 
5 the ideal baseband signal REF are added up and stored in respectively one 
element of a fourth field (array). 

The content of each interval 27.1 to 27.n is hence reproduced by the 
number of samples falling within the intervals 27.1 to 27. n, which 

10 number is stored in one element in the first field (array), the added levels 
of the samples of the ideal baseband signal REF of the intervals 27.1 to 
27. n of an element in the second field (array) and also the added levels of 
the samples of the corrected, real baseband signal MEAS' of each interval 
in respectively one element of the third field (array) or the added phase 

15 errors of each interval in an element of fourth field (array). 

Instead of parallel storage of the sums of the level or of the phase errors in 
the elements of the third and fourth field (array), restriction to one field 
(array) is conceivable, which contains either the added levels or the added 
20 phase errors dependent upon the characteristic curve to be determined. 

The individual intervals 27 are now combined in groups 28, a support 
point for the characteristic curve to be determined later being formed from 
each group 28. The combination in groups 28 is shown in Fig. 8. For this 

25 purpose, a number of groups is determined in advance, preferably 
independently of the measurement that has been implemented. The total 
number of samples available from the measurement is known. The 
number of measuring values that can be assigned to one group 28 is 
determined therefrom. The values of the individual elements of the first 

30 field (array), which belong to adjacent intervals 27, are now added up until 
the sum resulting therefrom approximately achieves the prescribed 
number of samples. In the simplest case, this can be achieved such that 
the addition of the values of the elements of the first field (array) is 
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interrupted, when a limit value S, which corresponds to the number of 
samples for one group e.g. 28.1, is exceeded. In the example, the intervals 
27.1 to 27.3 are thus combined to form a first group 28.1. 

5 Beginning with the next interval 27.4 or the assigned element of the first 
array, the addition for the next group, in the example 28.2, is begun. By 
means of this addition, which is implemented for the values of the 
corresponding elements of the second, third and fourth field (array), the 
total number of samples in approximately equal parts are distributed to 
10 the groups 28.1 to 28. m. Starting from the histogram representation of 
Fig. 7, the cumulative frequencies shown in Fig. 8 are produced for the 
groups 28.1 to 28. m. 

By adding the values of the individual elements of the fields (arrays), there 
is present for each of the groups 28, which are also described as clusters, 
only respectively information with respect to the number of values, the 
sum of the levels of the samples of the ideal baseband signal REF, the 
sum of the levels of the samples of the corrected, real baseband signal 
MEAS' and also the sum of the phase errors. If the characteristic curve of 
an amplifier is to be determined, then now the two sums of the levels and 
the sums of the phase errors for each group 28.1 to 28. m are divided by 
the number of values of these groups 28.1 to 28.m in order to determine 
for each group respectively an average value for the level of the ideal 
baseband signal REF, the level of the corrected, real baseband signal 
MEAS' and the phase error. In addition to the simplest case of arithmetic 
averaging, other procedures are also conceivable in this respect in which a 
weighting is effected. 

In order to represent an amplitude characteristic curve in an AM/AM 
30 diagram, the Y axis value is determined for each group 28.1 to 28. m, the 

quotient being formed from the average value of the levels of the samples ^ 
of the corrected, real baseband signal MEAS' and from the average value 
of the levels of the samples of the ideal baseband signal REF for each 
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group 28.1 to 28. m and this quotient being made into a logarithm. The 
logarithmic quotient generates for each group 28.1 to 28. m a Y axis value 
in the AM /AM diagram. 

5 In the case of a representation of a phase characteristic curve in an AM/ 
PM diagram, the Y axis value is the average value of the phase errors for 
each group 28.1 to 28. m. 

Together with the respective average value for the level of the ideal 
10 baseband signal REF of the groups 28.1 to 28. m, representation value 
pairs, which are shown as support points 29.1 to 29. m in Fig. 9, are 
produced. 

The support point 29.1 shown in Fig. 9 contains the information about 
15 the samples 40.1 to 40.4 of the corrected, real baseband signal MEAS', 
which values are assigned to the group 28.1. Correspondingly, the 
information of the samples of the individual groups 28.2 to 28. m is 
combined in the support points 29.2 to 29. m. It should thereby be 
observed that the level of the reference signal is used as the value for the 
20 abscissa. As a result, the determined support points 29.1 to 29. m can be 
used in a simple manner for approximating the course of the 
characteristic curve. 

In order to determine the course of the characteristic curve, known 
25 methods are used for approximation of measuring values. A 
characteristic curve, which is linear in portions in the region of the 
support points 29.1 to 29. m, can be mentioned as the simplest example. 
The approximation by spline interpolation or a polynomial of the n th order 
can likewise be applied. In Fig. 10a and 10b, one amplitude characteristic 
30 curve 41 and one phase characteristic curve 42 are shown respectively by 
way of example. 
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According to the further embodiment of the measuring device according to 
the invention shown in Fig. 11, a correction device 22' is provided which 
has an evaluation device 30 in addition to the minimization element 24 
and the correction element 25. In order to avoid repetition, a description 
5 of identical components known from Fig. 4 is dispensed with. The ideal 
baseband signal REF is supplied on the input side to the evaluation device 
30. By means of the evaluation device 30, a weighting of the samples can 
be effected during calculation of the set of parameters (r, phi, f, t) by the 
minimization element 24. It is therefore possible for example to take 
10 those samples with high levels less into account than those with low 
levels. By means of such a weighting, it is achieved that an increase in 
the error of the samples close to the origin is reduced in comparison to 
taking into account all available samples in a uniform manner. 

15 In the simplest case, due to such an evaluation function f (r, phi, f, t) of 
the evaluation device 30, e.g. all those samples which exceed a specific 
threshold of the level, remain neglected so that, for the corrected, real 
baseband signal MEAS', the resultant error of the samples close to the 
origin 5 is particularly small. In order to suppress too great an influence 

20 of the noise with a very low level, for example only the values that lie 
within one level interval can be taken into account. The evaluation 
function f (r, phi, f, t) that is used is preferably adapted to the distortion 
model. It can also be particularly advantageous to select points in time or 
intervals in time, which are determined by means of the evaluation 

25 function, in data sets, for example the symbol decision points, in order to 
suppress as a result interferences, such as occur e.g. in the symbol 
transitions close to the complex "0". 

In Fig. 12, a further embodiment is shown in which a non-linear 
30 distortion element 31 is provided in addition. The non-linear distortion 
element 3 1 is disposed in the signal path of the ideal baseband signal REF 
between the digital filter 20 and the correction device 22'. In addition to 
the ideal baseband signal REF, which is supplied to an input 43, in 
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addition information about the already determined course of the 
characteristic curve at a second input 32 is transmitted to the non-linear 
distortion element 31. As a result, a pre-distortion of the ideal baseband 
signal REF transmitted to the correction device 22' can be effected with 
5 the result of a first evaluation, which signal is then supplied to the 
correction device 22' so that the minimization of the deviations on the 
basis of the real baseband signal MEAS and a pre-distorted ideal 
baseband signal REF is effected. This process can be repeated in a 
plurality of steps. For the first evaluation, the distortion element 31 
10 relays the ideal baseband signal REF undistorted to the minimization 
element 24. 

In this iterative process, for example the real baseband signal MEAS and 
the ideal baseband signal REF can be stored in order to improve the 

15 model for the distortions. As the knowledge of the model for the 
distortions becomes more precise, an adaptation of the evaluation 
function can be effected in addition in the evaluation device 30. The 
improved knowledge of the characteristic curve can also be used for a pre- 
distortion of an ideal baseband signal REF, which is generated from the 

20 demodulation of an unknown, real baseband signal MEAS, for example 
therefore in the case of a measurement during operation of the 
transmitting amplifier. 

In Fig. 13a, a plurality of successive measurements 33.1 to 33. n is shown. 

25 For each of the individual measurements 33.1 to 33. n, the amplifier to be 
measured is swung into another level range Pi to Pn. The evaluation by 
forming groups and representation value pairs assigned respectively to the 
individual groups is effected analogously to the already described method 
for each of the level ranges Pi to Pn. For each of the individual 

30 measurements 33.1 to 33. n, a specific portion 34.1 to 34. n of a 
characteristic curve 34 is hence produced, which portion can then be 
combined, as is shown in Fig. 13b. 
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A further possibility is shown in Fig. 14 of obtaining additional 
information relating to the course of the characteristic curves by means of 
a plurality of successive measurements. In the upper half of Fig. 4, three 
successive measurements 35.1, 35.2 and 35.3 are shown, another 
5 frequency fl, f2 or f3, which is however constant for the individual 
measurement, being set for each of the measurements 35.1, 35.2 and 
35.3. The evaluation produces for each of the three measurements three 
representation value pairs 36.1, 37.1, 38.1 or 36.2, 37.2 etc. The 
respectively first of the three representation value pairs, 36.1, 36.2 and 

10 36.3 is thereby formed for a first level value pi of the ideal baseband 
signal. Since the three measurements were implemented however for 
different frequencies fl, f2 or f3, these three representation value pairs 
36.1, 36.2 and 36.3 can also be plotted in a diagram, which shows the 
frequency f as abscissa. Hence, as a characteristic curve, the level 

15 deviation can also be represented as a function of the frequency. 

Such a representation is also possible for the remaining representation 
value pairs 37. i and 38. i so that, in the embodiment shown for three 
different, but constant levels pi, p2 or p3, the diagrams designated with 
20 39.1, 39.2 or 39.3 are produced. Instead of the representation in different 
diagrams, the x axis of which shows both the level and frequency, the 
representation in a three-dimensional diagram is also conceivable. 

In Fig. 15, an example of a course of a phase characteristic curve 43, 
25 determined from a plurality of groups, is shown. The characteristic curve 
is produced as a portion-wise straight approximation to the support 
points and plotted via a logarithmic abscissa. 

In addition to the phase characteristic curve 43, the samples are shown 
30 which underlie the determination of the phase characteristic curve. The 
arrangement of the samples, in which a plurality of samples respectively 
lies on one vertical line, is based on the assignment of the samples to a 
power value, which is determined by the ideal baseband signal REF. With 



17 



Attorney Docket No. M12 11/20017 

the reference numbers 44 and 45, those samples belonging to two power 
values of the ideal baseband signal REF are described by way of example. 
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